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12 
Question #: 1 
1D: 53448 GY is a 62-year-old male with a history of orthostatic hypotension and syncope. He has just been 
eae diagnosed with BPH. He currently takes hydrochlorothiazide in the morning to avoid staying up all 
night due to frequent urination. However, GY states that this makes him feel dizzy by noon when he 
Flag question 


: loves to walk his dog. 
(re 


Which of the following medications would you NOT consider for initial treatment of GY's BPH? 


Select one: 
Finasteride % 
Dutasteride * 
Darifenacin * 
Dagan y” Rose Wang (ID:113212) this answer is correct. Alpha antagonists may increase GY's 


risk of falls due to a synergistic blood pressure-lowering effect with 
nydrochlorothiazide. 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To identify optimal treatment options based on patient-specific factors. 


BACKGROUND: 


BPH is one of the more common diseases present in middle-aged to older males. The prostate gland 
surrounds the urethra which transports urine from the bladder out of the body. When there is an increase in 
the size of the prostate, there is an increase in urinary symptoms. The increased size of the prostate is mainly 
due to an increase in the hormone dihydrotestosterone (DHT). An enzyme known as 5-alpha reductase 
converts testosterone to DHT and this binds to andragen receptors in the prostate tissue stimulating growth. 


Some symptoms include having trouble starting urination, often feeling the urge to urinate without 
producing urine, a weak stream of urine and extended dribbling when finished urinating. Hyperplasia is 
defined as the increase in the number of cells in the prostate and should not be confused with an increase in 
the size of the cells which is known as hypertrophy. Certain medications may cause urinary symptoms that 
have similar characteristics to BPH. 


Pharmacologic therapy includes alpha-1 receptor antagonists (e.g. alfuzosin, tamsulosin, doxarosin, 
silodosin), 5-alpha reductase inhibitors (e.g, finasteride, dutasteride) and antimuscarinics if the patient also 
has Lower Urinary Tract Symptoms (LUTS) (e.g. oxybutynin, fesoterodine, solifenacin). Patients may also use 
phosphodiesterase-5 (PDE-5) inhibitors (e.g. tadalafil), although this is less common. Once daily low dose of 
tadalafil 5 mg is used to treat symptoms of BPH. PDE-5 inhibitors are contraindicated with nitroglycerin and 
other nitrate-containing medications. Alpha-1 receptor antagonists decrease blood pressure to an extent and 
should be started with caution if other anti-hypertensives are taken due to a synergistic effect. These 
medications may cause dizziness and the possibility of orthostatic hypotension and are best given at night to 
minimize these side effects. The effectiveness of alpha antagonists is not related to prostate size and is used 
to treat symptoms of BPH not to decrease prostate size. 


Alpha antagonists such as tamsulosin and antimuscarinics such as darifenacin are used strictly for symptoms 
and do not have any prostate size reduction potential. The only class of medications to reduce prostate size 
is the 5-alpha reductase inhibitors. These medications are also useful for symptoms but have a slower onset 
of action than alpha antagonists or antimuscarinics, with the full effect appearing at 6 months 


RATIONALE: 
Correct Answer: 


* Doxazosin - Alpha antagonists may increase GY's risk of falls due to a synergistic blood pressure- 
lowering effect with hydrochlorothiazide. 


Question #: 2 


1D: 53359 


Incorrect 


Incorrect Answers: 
e Finasteride - Finasteride is a 5-alpha reductase inhibitor which would be a safe option for GY. 
e Dutasteride - Dutasteride is a 5-alpha reductase inhibitor which would be a safe option for GY. 


* Darifenacin - Darifenacin is a selective antimuscarinic agent that would be an appropriate option for 
Gy. 


TAKEAWAY/KEY POINTS: 


Concomitant administration of alpha antagonists and anti-hypertensives causes a synergistic effect in 
patients, leading to an increased risk for syncope, dizziness and falls. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Doxazosin 


VL is a 74-year-old male who was diagnosed with benign prostatic hyperplasia after a routine appointment with his physician. His 
prostate volume is estimated to be 45 mL, although he has not been experiencing significant symptoms. VL smokes % a pack of 
cigarettes daily and takes itraconazole 200 mg once daily for a fungal nail infection, as well as perindopril 8 mg once daily for his 


blood pressure. 


What is the most appropriate recommendation for VL's benign prostatic hyperplasia? 


Select one: 


Dutasteride * 
0.5 mg 
once daily 


Rose Wang (ID:113212) this answer is incorrect. Since VL is not experiencing 
significant symptoms and he has a large prostate, therapy with a 5-alpha reductase 
inhibitor should be considered. Although dutasteride is a 5-alpha reductase inhibitor, 
it is a substrate of the CYP3A4 isozyme. VL is currently taking itraconazole, a 
CYP3A4 inhibitor, which may increase serum levels of dutasteride. 


Tadalafil 5 mg once daily X 
Finasteride 5 ma once daily Y 
Silodosin 8 mg once daily % 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To understand the treatment involved in the management of benign prostatic hyperplasia (BPH). 


BACKGROUND: 


Several medication classes may be used to manage LUTS (Lower Urinary Tract Symptoms) in patients with 
BPH. Alpha-1 blockers inhibit the alpha-1 adrenergic receptor, resulting in the relaxation of smooth muscle in 
the bladder neck and prostate. Alpha-1 blockers are only used for symptomatic relief, as they have a minimal 
impact on prostate size. Maximal effects of alpha-1 blockers can be observed within 6 weeks of initiation. 
Doxazosin and terazosin are non-selective alpha-1 blockers that act on peripheral alpha-1 receptors as well, 
leading to an increased incidence of off-target side effects like orthostatic hypotension, dizziness, and first- 
dose syncope. To avoid first-dose syncope, doxazosin and terazosin should be initiated at low doses and 
titrated slowly. This slow titration requirement is not necessary for alfuzosin, silodosin, and tamsulosin. 
Alfuzosin is considered functionally uroselective, as it does not significantly affect blood pressure at doses 
used to treat BPH symptoms. Silodosin and tamsulosin are selective agents as they preferably act on the 
alpha-1A receptor subtype, which is predominant in prostate tissue. Of the alpha-1 blockers used to treat 
LUTS, tamsulosin and silodosin are more likely to cause ejaculatory disturbances, such as retrograde 
ejaculation (backward flow of ejaculate) and reduced ejaculate volume. The alpha-1 blockers, especially 
tamsulosin, may cause intraoperative floppy iris syndrome. Patients should advise their ophthalmologist that 
they are taking alpha-1 blockers before having cataract surgery. 


While alpha-1 blockers manage the dynamic component of LUTS, 5-alpha reductase inhibitors control the 
static portion, decreasing prostate size by inhibiting the conversion of testosterone to dihydrotestosterone 
within the prostate. In doing so, these agents slow the progression of BPH and reduce the need for surgery. 
The 5-alpha reductase inhibitors include dutasteride and finasteride. These medications have demonstrated 
efficacy in men with large prostates (>30 ml). Side effects of these medications include erectile dysfunction, 
decreased libido, and ejaculation disorders. Pregnant women or women who wish to become pregnant 
should not handle crushed or broken tablets due to the risk of absorption and subsequent risk to male 
fetuses. 5-alpha reductase inhibitors are associated with a decreased likelihood of developing prostate 
cancer. However, patients taking 5-alpha reductase inhibitors who do develop prostate cancer are more likely 
to have a high-grade cancer. A combination of an alpha-1 blocker and a 5-alpha reductase inhibitor should 
be considered in symptomatic individuals with enlarged prostates. If symptoms improve, the alpha-1 blocker 
may be discontinued after about 6-9 months of therapy. The alpha-1 blocker should be restarted upon the 


Question #: 3 


1D: 53428 


Corect 


recurrence ot symptoms. 


Antimuscarinics and the beta-3 agonist mirabegron may be used to treat storage symptoms, such as 
urgency, frequency, and nocturia. They should be used cautiously in men with significant bladder outlet 
obstruction due to a lack of safety data in this population. Additionally, they can be combined with alpha-1 
blockers in patients who present with both storage and voiding symptoms. The phosphodiesterase type-5 
inhibitor tadalafil has also shown benefit in the management of LUTS and is especially useful in those with 
comorbid erectile dysfunction. While tadalafil is dosed as needed in individuals with erectile dysfunction, it is 
dosed once daily in patients with BPH. Desmopressin is an analogue of antidiuretic hormone and is useful in 
managing nocturia. Due to the risk of hyponatremia, patients taking desmopressin should have their sodium 
levels monitored. 


RATIONALE: 
Correct Answer: 


e Finasteride 5 mg once daily - Since VL is not experiencing significant symptoms and he has a large 
prostate, therapy with a 5-alpha reductase inhibitor should be considered. Finasteride is not expected 
to interact with VL's current medication regimen. 


Incorrect Answers: 


* Dutasteride 0.5 mg once daily - Since VL is not experiencing significant symptoms and he has a 
large prostate, therapy with a 5-alpha reductase inhibitor should be considered. Although dutasteride 
is a 5-alpha reductase inhibitor, it is a substrate of the CYP3A4 isozyme. VL is currently taking 
itraconazole, a CYP3A4 inhibitor, which may increase serum levels of dutasteride. 


Tadalafil 5 mg once daily - Tadalafil is typically used in patients with voiding symptoms (e.g. 
hesitancy, incomplete emptying) who also have erectile dysfunction. 


Silodosin 8 mg once daily - Silodosin is an alpha-blocker that may be used in patients who have 
voiding symptoms (e.g. hesitancy, incomplete emptying). VL is not currently experiencing significant 
symptoms. 


TAKEAWAY/KEY POINTS: 


5-alpha reductase inhibitors like finasteride and dutasteride are used to reduce prostate size by inhibiting the 
conversion of testosterone to dihydrotestosterone. While dutasteride is a substrate of the CYP3A4 isozyme, 
finasteride is not known to be involved in significant drug-drug interactions. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Elterman D, Aubé-Peterkin M, Evans H et al. UPDATE - Canadian Urological Association guideline: Male 
lower urinary tract symptoms/benign prostatic hyperplasia. CUAJ. 2022;16(8):245-256. doi:10.5489/cuaj.7906 


The correct answer is: Finasteride 5 mg once daily 


GG is a 76-year-old male who was recently diagnosed with benign prostatic hyperplasia (BPH). He is 
very active and enjoys playing pickle ball twice a week. He enjoys a glass of wine with dinner and likes 
to read most evenings before bed. He is concerned that his new diagnosis will greatly affect his 
lifestyle. 


All of the following are goals of therapy for GG, EXCEPT: 


Select one: 
Reduce the progression of BPH * 
Prevent complications of bladder outlet obstruction * 
Reduce the need for surgical intervention % 


Decrease the need v 
for pharmacologic 
therapy 


Rose Wang (ID:113212) this answer is correct, Medications that reduce the 
size of the prostate should be continued indefinitely to prevent recurrence of 
urinary symptoms. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To identify the goals of therapy for BPH. 


BACKGROUND: 


BPH is one of the more common diseases present in middle-aged to older males. The prostate gland 
surrounds the urethra which transports urine from the bladder out of the body. When there is an increase in 
the size of the prostate, there is an increase in urinary symptoms. The increased size of the prostate is mainly 
due to an increase in the hormone dihydrotestosterone (DHT). An enzyme known as 5 alpha-reductase 
converts testosterone to DHT and this binds to androaen receptors in the prostate tissue. stimulatina arowth. 


Question #: 4 


1D: 53430 
Corect 


Flag question 


(send recanace 


An increase in prostate size is a risk factor for prostate cancer. 


Positive family history of prostate cancer and having African or Caribbean descent are additional risk factors 
for prostate cancer. Some symptoms include having trouble starting urination, often feeling the urge to 
urinate without producing urine, a weak stream of urine and extended dribbling when finished urinating. 
Hyperplasia is defined as the increase in the number of cells in the prostate and should not be confused with 
an increase in the size of the cells which is known as hypertrophy. Certain medications may cause urinary 
symptoms that have similar characteristics to BPH. 


Goals of therapy for BPH include the following: 
© Decrease or eradicate lower urinary tract symptoms (LUTS) 
* Reduce the progression of BPH 
* Decrease the risk of surgical intervention 


* Avoid long-term bladder complications such as kidney stones, urinary tract infections or 
hydronephrosis 


Pharmacologic therapy includes alpha-1 receptor antagonists (e.g. alfuzosin, tamsulosin, doxazosin, 
silodosin), 5-alpha reductase inhibitors (e.g. finasteride, dutasteride), antimuscarinics (e.g. oxybutynin, 
fesoterodine, solifenacin) and less commonly phosphodiesterase-5 inhibitors (e.g. tadalafil). Some side effects 
of alpha-1 receptor antagonists include headache, dizziness, asthenia, nasal congestion and decreased 
ejaculatory volume. It is important to counsel patients on the continued use of medication. If medications are 
discontinued, a return of lower urinary tract symptoms is common as the prostate will re-grow in size. It may 
be possible to discontinue alpha~1 antagonists such as tamsulosin as these medications are used more for 
symptomatic management. 5-alpha reductase inhibitors such as finasteride decrease prostate size by 
decreasing testosterone conversion to DHT. Discontinuation of 5-alpha reductase inhibitors will result in an 
increase in DHT, causing a returned growth in prostate size. 


RATIONALE: 
Correct Answer: 


* Decrease the need for pharmacologic therapy - Medications that reduce the size of the prostate 
should be continued indefinitely to prevent recurrence of urinary symptoms. 


Incorrect Answers: 


Reduce the progression of BPH - Using medications to help reduce the progression of BPH is a goal 
of therapy. 


Prevent complications of bladder outlet obstruction - Using medications (e.g. alpha-1 receptor 
antagonists) to reduce prostate size to prevent complications is a goal of therapy for BPH. 


Reduce the need for surgical intervention - Reducing the progression of an enlarged prostate 
where surgical measures are required is a goal of therapy for BPH. 


TAKEAWAY/KEY POINTS: 


Medications that reduce the size of the prostate should be continued indefinitely to prevent recurrence of 
urinary symptoms. It is possible to discontinue alpha-1 adrenergic receptor blockers such as tamsulosin as 
these medications are used for symptomatic management. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] HealthLink BC. Benign Prostatic Hyperplasia (BPH). Healthwise. https://www.healthlinkbc.ca/health- 
topics/hw30200. 


The correct answer is: Decrease the need for pharmacologic therapy 


DT is a 72-year-old male that presents to your clinic with a new diagnosis of benign prosta 
hyperplasia (BPH). DT is to start a new medication to reduce urinary symptoms. DT's medical 

cludes: dyslipidemia, Type 2 diabetes mellitus and coronary heart disease. DT's current medications 
dude: atorvastatin 20 mg once daily, metformin 500 mg TID, repaglinide 1 mg once daily, ASA 81 
mg once daily and NitroDur? (nitroglycerin) 0.4 mg/hr patch applied for 12 hours once daily. 


ry 


Which of the following medications is most likely to result in a significant interaction if added to DT's current 
medication regimen? 


Select one: 
Tolterodine * 
Finasteride X% 


Tadalafil v 
Rose Wang (ID: 113212) this answer is correct. Phosphodiesterase-5 inhibitors such as 
tadalafil are known to cause drastic decreases in blood pressure when given with nitrates 
such as NitroDur®. 


Tamsulosin %8 


Question #: 5 


1D: 53356 
Incorrect 


Hag 


Send Feedback 


Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To identify drug-drug interactions involving medications used to treat BPH. 


BACKGROUND: 


Pharmacologic therapy includes alpha-1 receptor antagonists (e.g. alfuzosin, tamsulosin, doxazosin, 
silodosin), 5-alpha reductase inhibitors (e.g. finasteride, dutasteride), antimuscarinics (e.g. oxybutynin, 
fesoterodine, solifenacin) and less commonly phosphodiesterase-5 (PDE-5) inhibitors (e.g. tadalafil). Once 
daily low dose of tadalafil 5 mg is used to treat symptoms of BPH. PDE-5 inhibitors are contraindicated with 
nitroglycerin and other nitrate-containing medications, due to drastic decreases in blood pressure. Alpha-1 
receptor antagonists decrease blood pressure and should be started with caution if other anti-hypertensives 
are taken due to a synergistic effect. 


RATIONALE: 
Correct Answer: 


* Tadalafil - Phosphodiesterase-5 inhibitors such as tadalafil are known to cause drastic decreases in 
blood pressure when given with nitrates such as NitroDur®. 


Incorrect Answers: 


* Tolterodine - Tolterodine is not expected to participate in a clinically significant interaction with any of 
DT's medications. 


+ Finasteride - Finasteride is not known to have any clinically relevant drug interactions. 


+ Tamsulosin - There is a theoretical concern about synergistic hypotensive effects resulting from the 
co-administration of tamsulosin and nitroglycerin. Tamsulosin carries a lower risk of hypotensive 
effects when compared to nonselective alpha-blockers. There is another agent listed that can result in 
a severe interaction if added to DT's drug therapy. 


TAKEAWAY/KEY POINTS: 

Nitrates are contraindicated with PDE-5 inhibitors, as life-threatening blood pressure decreases may occur. 
Alpha-1 receptor antagonists decrease blood pressure and should be started with caution if other anti- 
hypertensives are taken due to a synergistic effect. 

REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] HealthLink BC. Benign Prostatic Hyperplasia (BPH). Healthwise. https://www.healthlinkbc.ca/health- 
topics/hw30200. 


The correct answer is: Tadalafil 


You are working as a pharmacist on the Elderly Care Unit of a busy downtown hospital. One of the 
new doctors wants to start an alpha-blocker in an elderly male patient but is unsure of which one to 
choose. This patient has Parkinson's Disease and a history of falls. 


Which of the following agents should you avoid due to their likelihood of causing first-dose syncope? 


Select one: 
Alfuzosin % 
Tamsulosin % 


Rose Wang (ID:113212) this answer is incorrect. Of the options listed, tamsulosin is 
not the most likely to cause first-dose syncope. 


Silodosin * 


Doxazosin Y 


[Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To review the incidence of adverse effects associated with medications used to treat BPH. 


BACKGROUND: 


Several medication classes mav be used to manaae LUTS (Lower Urinary Tract Svmotoms) in patients with 


Question # 6 


ID; 53330 
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tion 


BPH. Alpha-1 blockers inhibit the alpha-1 adrenergic receptor, resulting in the relaxation of smooth muscle in 
the bladder neck and prostate. Alpha-1 blockers are only used for symptomatic relief, as they have a minimal 
impact on prostate size. Maximal effects of alpha-1 blockers can be observed within 6 weeks of initiation. 
Doxazosin and terazosin are non-selective alpha-1 blockers that act on peripheral alpha-1 receptors as well, 
leading to an increased incidence of off-target side effects like orthostatic hypotension, dizziness, and first- 
dose syncope. To avoid first-dose syncope, doxazosin and terazosin should be initiated at low doses and 
titrated slowly. This slow titration requirement is not necessary for alfuzosin, silodosin, and tamsulosin. 
Alfuzosin is considered functionally uroselective, as it does not significantly affect blood pressure at doses 
used to treat BPH symptoms. Silodosin and tamsulosin are selective agents as they preferably act on the 
alpha-1A receptor subtype, which is predominant in prostate tissue. Of the alpha-1 blockers used to treat 
LUTS, tamsulosin and silodosin are more likely to cause ejaculatory disturbances, such as retrograde 
ejaculation (backward flow of ejaculate) and reduced ejaculate volume. The alpha-1 blockers, especially 
tamsulosin, may cause intraoperative floppy iris syndrome. Patients should advise their ophthalmologist that 
they are taking alpha-1 blockers before having cataract surgery. 


RATIONALE: 
Correct Answer: 


* Doxazosin - Doxazosin is a nonselective alpha-blocker. It is more likely to cause first-dose syncope 
when compared to more selective agents. 


Incorrect Answers: 
* Alfuzosin - Of the options listed, alfuzosin is not the most likely to cause first-dose syncope. 
© Tamsulosin - Of the options listed, tamsulosin is not the most likely to cause first-dose syncope. 


© Silodosin - Of the options listed, silodosin is not the most likely to cause first-dose syncope. 


TAKEAWAY/KEY POINTS: 


Nonselective alpha-blockers like doxazosin and terazosin are more likely to cause first-dose syncope than 
more selective agents. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


[2] Elterman D, Aubé-Peterkin M, Evans H et al. UPDATE - Canadian Urological Association guideline: Male 
lower urinary tract symptoms/benign prostatic hyperplasia. CUAJ. 2022;16(8):245-256. doi:10.5489/cuaj.7906 


The correct answer is: Doxazosin 


After visiting his physician, AB was diagnosed with lower urinary tract symptoms (LUTS) and benign 
prostatic hyperplasia (BPH). AB presents to your clinic today with a prescription for tamsulosin 0.4 mg 
once daily. 


Which of the following side effects would you NOT counsel AB on? 


Select one: 
Painful w 
TORRA Rose Wang (ID:113212) this answer is correct, Alpha-1 adrenergic antagonists such as 
tamsulosin are not known to cause painful urination. This may be a sign of a urinary 
tract infection and should be assessed by a physician. 
Headache * 
Dizziness % 


Decreased ejaculatory volume % 


Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To identify side effects of medications that are used to treat BPH. 


BACKGROUND: 


BPH is one of the more common diseases present in middle-aged to older males. The prostate gland 
surrounds the urethra, which transports urine from the bladder out of the body. When there is an increase in 
the size of the prostate, there is an increase in urinary symptoms. The increased size of the prostate is mainly 
due to an increase in the hormone dihydrotestosterone (DHT). An enzyme known as 5-alpha reductase 
converts testosterone to DHT and this binds to androgen receptors in the prostate tissue, thus stimulating 
growth. 


Some symptoms include having trouble starting urination, often feeling the urge to urinate without 


producing urine, a weak stream of urine and extended dribbling when finished urinating. Hyperplasia is 
eames e 


Question #: 7 
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ee 
the size of the cells which is known as hypertrophy. Certain medications may cause urinary symptoms that 
have similar characteristics to BPH. 


Several medication classes may be used to manage LUTS (Lower Urinary Tract Symptoms) in patients with 
BPH. Alpha-1 blockers inhibit the alpha-1 adrenergic receptor, resulting in the relaxation of smooth muscle in 
the bladder neck and prostate. Alpha-1 blockers are only used for symptomatic relief, as they have a minimal 
impact on prostate size. General adverse effects of alpha-blockers include headaches, weakness and nasal 
congestion. Additionally, the incidence of certain adverse effects varies depending on whether an agent is 
selective or non-selective. Doxazosin and terazosin are non-selective alpha-1 blockers and can thus cause 
additional peripheral adverse effects like orthostatic hypotension, dizziness, and first-dose syncope. Alfuzosin 
is considered functionally uroselective, as it does not significantly affect blood pressure at doses used to treat 
BPH symptoms. Silodosin and tamsulosin are selective agents as they preferably act on the alpha-1A receptor 
subtype, which is predominant in prostate tissue. Of the alpha-1 blockers used to treat LUTS, tamsulosin and 
silodosin are more likely to cause ejaculatory disturbances, such as retrograde ejaculation (backward flow of 
ejaculate) and reduced ejaculate volume. 


RATIONALE: 
Correct Answer: 


e Painful urination - Alpha-1 adrenergic antagonists such as tamsulosin are not known to cause painful 
urination. This may be a sign of a urinary tract infection and should be assessed by a physician. 


Incorrect Answers: 
e Headache - Alpha-1 adrenergic antagonists such as tamsulosin are known to cause headaches. 
© Dizziness - Alpha-1 adrenergic antagonists such as tamsulosin are known to cause dizziness. 


* Decreased ejaculatory volume - Alpha-1 adrenergic antagonists such as tamsulosin are known to 
cause decreased ejaculatory volume. 


TAKEAWAY/KEY POINTS: 


Tamsulosin, an alpha-1 antagonist, is known to cause side effects such as headaches, dizziness, asthenia, and 
decreased ejaculatory volumes. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 

[2] HealthLink BC. Benign Prostatic Hyperplasia (BPH). Healthwise. https://www.healthlinkbc.ca/health- 
topics/hw30200. 


The correct answer is: Painful urination 


Which of the following statements is true regarding the pathophysiology of benign prostatic hyperplasia 
(BPH)? 


Select one: 
If left untreated, hyperplastic prostate cells can spread to other parts of the body * 


In the prostate, testosterone is considered a more potent androgen than dihydrotestosterone * 


Static obstruction refers to the blockage of urine flow v 


caused by progressive prostatic enlargement RE TUE ce 


answer is correct. This is true. 


Patients with BPH often have decreased levels of prostate-specific antigen circulating in their blood * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To describe the pathophysiology of benign prostatic hyperplasia. 


BACKGROUND: 


Benign Prostatic Hyperplasia (BPH) is a non-cancerous enlargement of the prostate. The prostate is a gland 
of the male reproductive system that surrounds the proximal urethra. It secretes fluids that contribute to 
ejaculatory volume. Hyperplasia refers to an increase in cell number, whereas hypertrophy is an increase in 
cell size. A healthy adult prostate is about 15-20 mL in volume, and although the exact mechanism 
responsible for BPH remains unclear, prostatic enlargement is often present in older men. This increase in 
prostate size may block urine flow, causing symptoms such as a weak urinary stream and urinary hesitancy. 
Additionally, the smooth muscle tissue and outer capsule of the prostate are embedded with alpha-1 
receptors, mainly the alpha-1A subtype. Stimulation of these receptors by norepinephrine results in smooth 
muscle contraction, which further compresses the urethra. 


BPH is described as having a static and a dynamic component. The static component refers to progressive 
prostatic enlargement, which physically blocks urine flow. The dynamic component relates to adrenergic tone 


Question #: 8 
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in the prostatic smooth muscle, bladder neck, and posterior urethra, which causes smooth muscle 
contraction and further constricts urine flow. 


RATIONALE: 
Correct Answer: 


* Static obstruction refers to the blockage of urine flow caused by progressive prostatic 
enlargement - This is true. 


Incorrect Answers: 


+ If left untreated, hyperplastic prostate cells can spread to other parts of the body - Benign 
prostatic hyperplasia does not spread to other parts of the body. 


* In the prostate, testosterone is considered a more potent androgen than dihydrotestosterone - 
Dihydrotestosterone is a more potent androgen than testosterone in the prostate. 


* Patients with BPH often have decreased levels of prostate-specific antigen circulating in their 
blood - Prostate-specific antigen levels may be increased in patients with benign prostatic 
hyperplasia. 


TAKEAWAY/KEY POINTS: 


BPH is described as having a static and dynamic component. The static component refers to progressive 
prostatic enlargement, which physically blocks urinary flow. The dynamic component relates to increased 
adrenergic tone of prostatic smooth muscle, bladder neck, and posterior urethra, which causes smooth 
muscle contraction and further constricts urine flow 


REFERENCE: 


[1] Lee M, Sharifi R. Benign Prostatic Hyperplasia. In: DiPiro JT, Yee GC, Posey L, Haines ST, Nolin TD, Ellingrod 
V. eds. Pharmacotherapy: A Pathophysiologic Approach, 11e. McGraw-Hill. 


[2] Elterman D, Aubé-Peterkin M, Evans H et al. UPDATE - Canadian Urological Association guideline: Male 
lower urinary tract symptoms/benign prostatic hyperplasia. CUAJ. 2022;16(8):245-256. doi:10.5489/cuaj.7906 


The correct answer is: Static obstruction refers to the blockage of urine flow caused by progressive prostatic 
enlargement 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


ear-old male who presents to your clinic with a question regarding urinary symptoms he is 
cing. AB states he drinks plenty of water but has difficulty initiating urine flow. AB's medical 
conditions include: insomnia, hypertension and Type 2 diabetes mellitus. His current medications are 
amitriptyline 25 mg QHS PRN, metformin 500 mg BID, ramipril 10 mg once daily and 
hydrochlorothiazide 50 mg once daily. 


Which of the following medications may be causing AB's urinary symptoms? 


Select one: 
Metformin * 
Ramipril ® 
Hydrochlorothiazide * 
Amitriptyline ~ 
py Rose Wang (ID:113212) this answer is correct, Medications with known 


anticholinergic side effects such as amitriptyline may decrease bladder activity and 
cause urinary symptoms. 


Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To identify medications that may mimic symptoms of BPH. 


BACKGROUND: 


BPH is one of the more common diseases present in middle-aged to older males. The prostate gland 
surrounds the urethra which transports urine from the bladder out of the body. When there is an increase in 
the size of the prostate, there is an increase in urinary symptoms. Some symptoms include having trouble 
starting urination, often feeling the urge to urinate without producing urine, a weak stream of urine and 
extended dribbling when finished urinating. Hyperplasia is defined as the increase in the number of cells in 
the prostate and should not be confused with an increase in the size of the cells which is known as 
hypertrophy. Certain medications may cause urinary symptoms that have similar characteristics to BPH. 
Medications with anticholinergic properties (e.g. diphenhydramine, quetiapine, amitriptyline) can reduce 
bladder activity. These medications should be closely monitored, especially in an elderly population as they 
produce less acetylcholine which results in an increased risk of urinary symptoms. 


Question #: 9 


1D: 53346 


Corect 


RATIONALE: 
Correct Answer: 


* Amitriptyline - Medications with known anticholinergic side effects such as amitriptyline may 
decrease bladder activity and cause urinary symptoms. 


Incorrect Answers: 
+ Metformin - Metformin, a biguanide, is not known to cause urinary symptoms. 


* Ramipril - Angiotensin-converting enzyme inhibitors such as ramipril are not known to cause urinary 
symptoms. 


* Hydrochlorothiazide - Diuretics like hydrochlorothiazide may increase urination; AB's concern is that 
he has difficulty urinating. Thus, there is a more probable cause of AB's symptoms. 


TAKEAWAY/KEY POINTS: 


Anticholinergic medications reduce bladder contractility and may cause similar symptoms to BPH such as 
decreased urine output. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] HealthLink BC. Benign Prostatic Hyperplasia (BPH). Healthwise. https://www.healthlinkbc.ca/health- 
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The correct answer is: Amitriptyline 


AJ is a 64-year-old male who has been complaining of dizziness and lightheadedness. His current medications include terazosin 
10 mg once daily, ezetimibe 10 mg once daily, tadalafil 5 mg once daily, and TUMS® (calcium carbonate) 1000 mg as needed for 
symptoms of heartburn. 


What is the most probable cause of AJ's symptoms? 


Select one: 
The dose of terazosin is too low * 
An interaction between ezetimibe and tadalafil * 
The dose of calcium carbonate is too high X 


Aninteraction w 


between Rose Wang (ID:113212) this answer is correct. Terazosin is a nonselective 
tadalsfil and alpha-blocker that can cause orthostatic hypotension. This effect can be 
terazosin worsened when a phosphodiesterase type-5 inhibitor is taken with it. 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 


To review relevant drug-drug interactions involving medications used to manage BPH. 


BACKGROUND: 


Several medication classes may be used to manage LUTS (Lower Urinary Tract Symptoms) in patients with 
BPH. Alpha-1 blockers inhibit the alpha-1 adrenergic receptor, resulting in the relaxation of smooth muscle in 
the bladder neck and prostate. Alpha-1 blockers are only used for symptomatic relief, as they have a minimal 
impact on prostate size. Maximal effects of alpha-1 blockers can be observed within 6 weeks of initiation. 
Doxazosin and terazosin are non-selective alpha-1 blockers that act on peripheral alpha-1 receptors as well, 
leading to an increased incidence of off-target side effects like orthostatic hypotension, dizziness, and first- 
dose syncope. To avoid first-dose syncope, doxazosin and terazosin should be initiated at low doses and 
titrated slowly. This slow titration requirement is not necessary for alfuzosin, silodosin, and tamsulosin. 
Alfuzosin is considered functionally uroselective, as it does not significantly affect blood pressure at doses 
used to treat BPH symptoms. Silodosin and tamsulosin are selective agents as they preferably act on the 
alpha-1A receptor subtype, which is predominant in prostate tissue. Of the alpha-1 blockers used to treat 
LUTS, tamsulosin and silodosin are more likely to cause ejaculatory disturbances, such as retrograde 
ejaculation (backward flow of ejaculate) and reduced ejaculate volume. The alpha-1 blockers, especially 
tamsulosin, may cause intraoperative floppy iris syndrome. Patients should advise their ophthalmologist that 
they are taking alpha-1 blockers before having cataract surgery. 


Antimuscarinics and the beta-3 agonist mirabegron may be used to treat storage symptoms, such as 
urgency, frequency, and nocturia. They should be used cautiously in men with significant bladder outlet 
obstruction due to a lack of safety data in this population. Additionally, they can be combined with alpha-1 
blockers in patients who present with both storage and voiding symptoms. The phosphodiesterase type-5 
inhibitor tadalafil has also shown benefit in the management of LUTS and is especially useful in those with 
comorbid erectile dysfunction, While tadalafil is dosed as needed in individuals with erectile dysfunction, it is 


Question # 10 


10: 53357 


dosed once daily in patients with BPH. ladalatil may worsen symptoms ot hypotension when taken with 
alpha-blockers, especially the nonselective agents. Desmopressin is an analogue of antidiuretic hormone and 
is useful in managing nocturia, Due to the risk of hyponatremia, patients taking desmopressin should have 
their sodium levels monitored. 


RATIONALE: 
Correct Answer: 


* An interaction between tadalafil and terazosin - Terazosin is a nonselective aloha-blocker that can 
cause orthostatic hypotension, This effect can be worsened when a phosphodiesterase type-5 inhibitor 
is taken with it. 


Incorrect Answers: 


© The dose of terazosin is too low - AJ's symptoms are unlikely to have resulted from a low dose of 
terazosin. 


* An interaction between ezetimibe and tadalafil - There is no drug-drug interaction expected to 
result from the co-administration of ezetimibe and tadalafil. 


+ The dose of calcium carbonate is too high - AJ's symptoms are unlikely to have resulted from a high 
dose of calcium carbonate. 


TAKEAWAY/KEY POINTS: 


Non-selective alpha-blockers can cause orthostatic hypotension, resulting in dizziness and lightheadedness. 
These symptoms can be worsened with concomitant administration of a phosphodiesterase type-5 inhibitor 
like tadalafil 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
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The correct answer is: An interaction between tadalafil and terazosin 


WS is a 68-year-old male who approaches the clinic with a prescription for finasteride 5 mg once daily. His other medications 
include sitagliptin 100 mg once daily, pravastatin 40 mg once daily, risedronate 35 mg once weekly, and vitamin D 1000 units once 
daily. WS lives with his pregnant daughter and her husband, and they help him keep his medications organized. 


All of the following statements are relevant counselling points to review with WS, EXCEPT: 


Select one: 
WS should v z 
expect Rose Wang (ID:113212) this answer is correct. Patients taking 5-alpha reductase 
symptom inhibitors may notice an early clinical response after 6 months of treatment. The 
relief aain purpose of 5-aipha reductase inhibitor therapy ts to shrink the prostate rather 
Pat than provide rapid symptom relief. 


Crushed or broken tablets should not be handled by pregnant women *¥ 
Finasteride is not known to have any significant drug-drug interactions % 
Adverse effects of finasteride include impotence and rarely, gynecomastia % 


Marks for this submission: 1.00/1.00. 


TOPIC: Benign Prostatic Hyperplasia (BPH) 


LEARNING OBJECTIVE: 
To review the properties of finasteride and its role in the management of BPH. 


BACKGROUND: 


5-alpha reductase inhibitors control the static component of LUTS by decreasing prostate size through 
inhibiting the conversion of testosterone to dihydrotestosterone within the prostate. In doing so, these 
agents slow the progression of BPH and reduce the need for surgery. The 5-alpha reductase inhibitors 
include dutasteride and finasteride. These medications have demonstrated efficacy in men with large 
prostates (>30 mL). Side effects of these medications include erectile dysfunction, decreased libido, and 
ejaculation disorders. In rare cases, gynecomastia (abnormal growth of breast tissue) may result from the use 
of these agents. Pregnant women or women who wish to become pregnant should not handle crushed or 
broken tablets due to the risk of absorption and subsequent risk to male fetuses. 5-alpha reductase inhibitors 
are associated with a decreased likelihood of developing prostate cancer. However, patients taking 5-alpha 
reductase inhibitors who do develop prostate cancer are more likely to have a high-grade cancer. A 
combination of an alpha-1 blocker and a 5-alpha reductase inhibitor should be considered in symptomatic 
individuals with enlarged prostates. If symptoms improve, the alpha-1 blocker may be discontinued after 
about 6-9 months of therapy. The alpha-1 blocker should be restarted upon the recurrence of symptoms. 


Patients taking alpha-1 blockers may notice an improvement in urinary symptoms within 1-2 weeks ot 
initiation, however, it could take up to 6 weeks for the full response. If an individual is taking a non-selective 
alpha blocker, they should start on low doses and slowly titrate to their maintenance dose. During dose 
titration, blood pressure should be measured to monitor for hypotension. An early clinical response may be 
noticed at 6 months with the use of 5-alpha reductase inhibitors. Throughout treatment, a symptom-scoring 
survey like the IPSS score may be used to monitor a patient's symptoms. 


RATIONALE: 
Correct Answer: 


* WS should expect symptom relief within 2-6 weeks - Patients taking 5-alpha reductase inhibitors 
may notice an early clinical response after 6 months of treatment. The purpose of 5-alpha reductase 
inhibitor therapy is to shrink the prostate rather than provide rapid symptom relief. 


Incorrect Answers: 


* Crushed or broken tablets should not be handled by pregnant women - Pregnant women should 
not handle crushed or broken formulations of 5-alpha reductase inhibitors due to the risk of 
absorption and subsequent risk to the fetus. 


* Finasteride is not known to have any significant drug-drug interactions - Finasteride is not known 
to participate in significant drug-drug interactions 


* Adverse effects of finasteride include impotence and rarely, gynecomastia - Impotence and 
gynecomastia are reported adverse effects of finasteride. 


TAKEAWAY/KEY POINTS: 


Finasteride is a 5-alpha reductase inhibitor that is used to shrink the prostate over the course of several 
months. It is not known to participate in significant drug-drug interactions. Adverse effects of finasteride 
include erectile dysfunction, decreased libido, ejaculation disorders, and rarely, gynecomastia. 


REFERENCE: 


[1] Norman R. Genitourinary Disorders: Lower Urinary Tract Symptoms and Benign Prostatic Hyperplasia. In: 
Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Elterman D, Aubé-Peterkin M, Evans H et al. UPDATE - Canadian Urological Association guideline: Male 
lower urinary tract symptoms/benign prostatic hyperplasia. CUAJ. 2022;16(8):245-256. doi:10.5489/cuaj.7906 


The correct answer is: WS should expect symptom relief within 2-6 weeks 


Finish review 
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